Introduction
Cerebral arteriovenous malformations (AVMs) are congenital vascular anomalies. These can present with bleeding and compression effects on surrounding tissues. Surgical, radiosurgical, or endovascular methods can be preferred in the treatment of these malformations by taking into consideration patient and lesion characteristics. Endovascular treatment of AVMs usually results in partial or total occlusion and if partial occlusion happens it is generally directed to surgical treatment. It has been shown that risk of neurological deficit development and mortality decrease in the postoperative period in palliative partial occlusion performed on patients prior to surgery when compared to surgery alone. 1 In this report, a case is presented with an AVM vanishing from right posterior cerebral artery (PCA) which spontaneously occluded following partial embolization with Onyx liquid agent.
Case presentation
A 21-year-old woman was admitted to hospital with blurred vision, dizziness, nausea, and headache localized to the occipital region. Imaging had revealed a spaceoccupying lesion compatible with pial AVM in the right occipital region one year ago and it was learned that surgical treatment could not be made due to the close proximity of the lesion to the visual center.
Magnetic resonance imaging (MRI) examination revealed a 3 cm AVM and enlarged subarachnoid space containing tortuous vascular pial structures in the right occipital cortical-subcortical region. Its relationship white matter structures and surgical resectability options of the lesion were evaluated with diffusion tensor imaging. The lesion was found to have close relation with right optic radiation and surrounding tracts ( Figure 1 ). Functional MRI was utilized to determine proximity of the lesion with the visual center. MRI revealed close proximity of the lesion and the visual center ( Figure 2 ). A pial AVM draining to the right sigmoid sinus through a single venous structure and dilated cortical veins and fed by P2 and P3 branches of the right PCA was demonstrated in digital subtraction angiography (DSA) ( Figure 3 ).
Following the induction of general anesthesia, systemic heparinization was performed with an activated clotting time of 200-300 s. A 6F 80 cm guiding catheter (Neuron MAX; Penumbra Inc.) was placed into the right vertebral artery through right common femoral artery and then a 6F Fargo Max guiding catheter (Balt Extrusion, Montmorency) was advanced to the V2 portion of the right vertebral artery. Pial AVM was assessed by angiogram once again. Branches of the right PCA were selectively catheterized with a detachable-type Sonic microcatheter (Balt Extrusion, Montmorency). Embolization of the pial AVM was carried out with liquid embolic agent Onyx (Micro Therapeutics Inc., Irvine). The microcatheter was detached due to reflux of the Onyx embolization agent to the dangerous zone of it. Residual AVM lesion could not be reached because feeding arteries were too thin. The procedure was terminated by considering an additional session. DSA images after the procedure were consistent with partial obliteration of the AVM (Figure 4 ).
No clinical deficit was observed after the endovascular treatment. The nidus of the partially embolized AVM was seen to be devascularized and feeding and draining vascular structures were totally occluded and thrombosed in control DSA 3 months after the procedure ( Figure 5 ).
Discussion
Imaging methods are used for determination of AVMs and to choose the modality of treatment. DSA is considered as the gold standard modality to integrity and borders of intracranial vascular structures. In DSA, both internal carotid arteries and vertebral arteries should be examined; the number and location of feeding arteries, shunts within the lesion, venous External carotid arteries should be demonstrated to show connections of the malformation with dural vascular structures. In addition, relationship of the lesion with major functional areas of the brain can be demonstrated with new techniques like functional MRI and diffusion tensor imaging and treatment can be planned during surgical resection in regard to protection of functional areas. 2 Management options for brain AVMs are surgery, radiosurgery, and endovascular embolization. Radiosurgery is generally preferred in inoperable cases with high-grade AVMs. Total obliteration can be achieved in 50-90% of cases inversely proportional to nidus size. Most important limitations are its damage to surrounding tissues and that it can take 2 years to reduce the risk of post-operative bleeding. 3 Advances in the interventional radiology enabled development of new alternative methods for the treatment of cerebral AVMs. Microcatheters allowed easier transfer of embolic agents and safer navigation in intracranial vascular structures. Embolic agents are divided into two groups as solid and liquid. Polyvinyl alcohol particles, fibers, and microcoils are solid embolic agents. Liquid agents are NBCA (N-butyl cyanoacrylate) and ethylene-vinyl alcohol copolymer (Onyx). 4 Onyx liquid embolic agent is non-adhesive and radiolucent. Intense and plexiform structure of the nidus, lack of feeding vessels and presence of one superficial venous drainage pathway are favorable factors for Onyx embolization. Multiple vascular nidus drainage, presence of multiarterial feeding vessels, particularly meningeal, and perforating feeding arteries are negative factors for embolization. Onyx is very safe and effective agent in the embolization of cerebral AVMs and is particularly used in malformations accompanied by intracranial bleeding. It is pretty effective in the curative embolization of small cerebral malformations and alternative to surgery. 5 Spontaneous occlusion of partially embolized AVMs is a rarely seen condition in the literature with a rate of 0.8-2%. 6 Compression of bleeding due to AVM rupture, premature atherosclerosis, treatment-related hemodynamic changes, turbulence flow patterns in the feeding arterial structures, curling in feeding vessels are shown between factors causing spontaneous occlusion. 7 Patel et al. showed that closing draining vessels of AVMs activates protective mechanisms and causes arterial spasm and drop in the pressure in feeding vessels. 7 In our case, we think that spontaneous occlusion of the AVM can be the result of flow pattern changes in feeding and draining vessels of the lesion after partial obliteration.
In conclusion, spontaneous occlusion of cerebral AVMs following partial embolization is a rare condition. Spontaneous total occlusion after partial embolization can not be predicted with clinical and imaging methods. For this reason, it should not be considered as a treatment option. 
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